temperature and density gradients of opposite signs. At ICF irradiances, -1014 to 1015w/cm2, the temperature rises to several keV and the density drops to <1021/cc over a distance <-lo0 microns.
Beyond this, the temperature approximately plateaus while the density continues to drop. Qualitatively, we would expect >6keV emission will peak towards the hot end of this region of steep gradients since it requires both temperature (a few keV or more) and density to produce >6keV radiation. The non-LTE, XSN [Z) average atom model provides us with a quantitative functional dependence in the temperature and density regime of interest. For gold, a good fit to the XSN estimates of >6keV emission is emission/cc =7e17 T4-05p2.4 [l] The units are w/cm3, keV and g/cc. This expression is valid for 1 keV<T&keV and 0.001<p<O.O3g/cc. Above 5keV the emission rises more slowly. Below SkeV, more rapidly.
In a disc simulations with the Lasnex [3] code, the peak of this emission essentially coincides with the peak laser deposition. Because of this coincidence, thin wall imaging should provide a map of laser deposition at early times when the hohlraum plasma is disc-like.
However, at later times, when plasma accumulates in the hohlraum, the >6keV images can be very different from an "image" of laser deposition.
In 1981 we performed our first thin wall imaging experiments with the Shiva laser [4] . These experiments used 2.5mm diameter spherical hohlraums with 900 micron diameter laser entrance holes.
We irradiated these hohlraums with 4kj of 1 micron light in a 900ps FWHM gaussian pulse. The hohlraum was heated very asymmetrically by using only the lower half of Shiva's 20 beams, as show in figure l a (Shiva had a vertical axis of symmetry). The resulting, time integrated thin wall images are shown in figure lb, for an empty hohlraum, and figure I C for a hohlraum with a capsule supported by a lOOOA thick formvar membrane. would represent a sizable fraction of the incident 1 micron power being specularly reflected by alOOOA membrane. Since Shiva was decommissioned shortly after these experiments we were unable to further explore this surprising, and still unexplained, finding.
Thin wall imaging experiments were also among our earliest Nova hohlraum characterization shots [6, 7, 8] . Figure 2 is a montage of thin wall image data from a Nova hohlraum together with a clarifying, artists drawing of the hohlraum, laser beams and support stalk. The hohlraum wits 1600 microns in diameter, 2750 microns long with laser entrance holes (LEHs) that were 75% of the hohlraum diameter.
The hohlraum was made of tungsten of 2 microns thickness fabricated by Los Alamos National Laboratory. We irradiated it with an -16kJ, lns FWHM flattop (temporal shape) pulse of blue (0.35nm) laser light. The image was taken with a time integrating, xray pinhole camera located at 680 polar angle relative to Nova's axis of symmetry. This off-equatorial view causes the spots to separate via parallax, thus allowing us to identify all 10 of Nova's spots. However, -because the hohlraum wall provides most of the spectral filtering, the emission from the laser entrance hole is at a considerably lower photon energy than the spot emission.
The interpretation given to figure 2 when it was first taken in 1986 is that the laser goes where we aim it. Quantitative analysis of the spots showed the center to center spacing to be 1600+-100 microns, and the rms displacement from where we tried to aim the beams to be 80 microns. In these expressions Aspot and Awal1 are, respectively, the areas of the spot and the area of the wall illuminated by the scattered light.
In a typical Nova hohlraum Awa11 can be as big as 6Aspot. The difference between equations [2] and [3] is that [2] assumes that processes which reduce absorbtion occur in the beampath before the laser energy can contribute to spot brightness. Further constraints on absorption would require auxillary measurements or different techniques.
As we discussed earlier, thin wall imaging of a pure Au hohlraum actually provides a picture of the temperature-density function of equation 1. In a gas filled or low-2 lined hohlraum it measures the same function, but only for the plasma that is gold. For short pulses, when the hohlraum blow-off is similar to a disc's, emission of equation 1 coincides with the laser deposition. However, with a sufficiently long pulse, hot plasma will accumulate in a hohlraum, Experimentally, we could produce information like figure 4a by abelinverting a thin-wall imaging snapshot taken at 2ns (after correcting for increasing wall attenuation at large radii because of the limb effect). Figure 4b is a map of laser deposition/cc at 2ns in the same simulation. It is very different from the >6keV -emission/cc. For our ps26 simulations we find that there is a good correlation between deposition and thin wall emission up to -Ins. After that the
conelation is quickly lost. The conclusion we draw from this comparison is that while thin wall images may be a good indicator of laser deposition at early times, at later times, when the hohlraum fills with hot plasma, it becomes an unreliable measure of deposition.
Ultimately, thin-wall imaging measures the quantity of equation 1 and not some other, more useful quantity, such as laser deposition or thermal x-ray emission.
While thin-wall images are not a reliable measure of laser deposition at late times, we have used them to gain insight into late-time bulk plasma conditions. Thin wall imaging also provided the first evidence that Lasnex can model when a hohlraum fills to a significant fraction of critical density. We performed an experiment using a small, scale 0.625 hohlraum (1000 microns diameter, 1700 microns long). The hohlraum was irradiated with a "picket-fence'' pulse which had three loops wide pulses at 0, 2.2 and 3.5ns, followed by Ins flattop main pulse. The data indicated that the earliest pulse gets in and deposits at the wall. However during the main pulse the emission comes largely from the region near the laser entrance hole. This finding was consistent with our modelling which said that this small hohlraum would be filled with plasma at 4ns.
The experiments and analysis of thin-wall hohlraums we have .IO 
~I o t c el-v lev=zcontours

